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Water kettle, and particle catchter/filter assembly for said kettle 



The invention relates to a water kettle comprising: 
a receptacle with an inner space for accommodating water therein; 
a pouring spout for pouring water from the inner space; and 
a particle catcher for catching particles from water in the kettle. 
5 The invention also relates to an assembly of a particle catcher and a filter for 

use in the above water kettle. 



Q Such a water kettle is known from British patent application 2 344 507. A 

problem in heating of water in a water kettle is the deposition of scale. The deposited scale 

1=* hampers the heat transfer to the water to be heated, and loose particles frequently accompany 

pi 

the water being poured out, making an unsavory impression in a beverage such as tea. The 
^2 latter problem is counteracted in this known water kettle in that the heated water flows 
i=* through the filter during pouring out, whereby loose particles are held back during pouring. 
1 5 The particle catcher is constructed as a holder with a block of a stainless steel wire gauze 

therein. This gauze acts as a surface on which scale from the water in the receptacle tends to 

deposit itself easily and to a certain extent also serves as filter which catches loose scale 

deposits. 

A water kettle is known from Canadian patent application 2 287 127 with a 
20 filter for filtering water during pouring and with a housing for accommodating a water 

treatment cartridge. This housing is provided with passages in its vertical walls and is present 
at the inside of the filter, i.e. at the side of the filter where the water is present before it is 
poured out through the filter and the pouring spout. The passages in the hoiising are screened 
off with gauze. The housing is positioned at a small distance from the filter in inward 
25 direction, a channel extending vertically between the housing and the filter, through which 
channel water can circulate between the filter and the housing. 

It is a disadvantage of these kettles that particles such as loose scale particles 
and, if such a kettle is used for making tea, tea leaf fragments, are not satisfactorily caught. If 
the kettle is provided with an outlet pouring filter, said particles will accumulate in the kettle. 
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at least if the kettle and the filter are not regularly and thoroughly rinsed. This again leads to 
a reduced transmission of the outlet filter. The scale particles in addition promote scale 
deposits. If the kettle is not provided with an outlet filter, particles in the water are carried 
along to the exterior during pouring. These particles form unsavory or at least unattractive 
elements in the beverages prepared with the heated water. 

It is an object of the invention to catch loose particles in the water in a water 
kettle more effectively. 

According to the present invention, this object is achieved by means of a water 
kettle which is characterized in that the particle catcher is situated in a region in which a 
downward flow obtains during heating of water in the kettle and has an inlet for catching the 
descending particles which is directed upwards when the kettle is in an upright position. 

Since the particle catcher has an inlet which is directed upwards in the 
stationary position for catching particles which descend in the region of the filter, particles 
firom the water circulating owing to convection are caught in the particle catcher during 
heating of water. The particles suspended in the water will usually descend when the water is 
stationary. Therefore, and because the inlet is open in upward direction, the trapped particles 
remain caught in the particle catcher after heating of the water has been completed and the 
convection flow has stopped. 

The invention may also be embodied in an assembly of a particle catcher and a 
filter which is specially designed for catching particles fi-om water in a water kettle according 
to the invention. 

Particularly advantageous aspects of embodiments of the water kettle 
according to the invention are defined in the dependent claims. 

The invention will now be illustrated and explained in more detail below with 
reference to an embodiment and the drawing, in which: 

Fig. 1 is a cross-sectional lateral view of a water kettle in a first embodiment 
of the invention during filling through the pouring spout. 

Fig. 2 is a view similar to that of Fig. 1 but on a smaller scale, during heating 
of water in the water kettle. 



PHNL000720 



■ ' ' 3 13.11.2001 

Fig. 3 is a view similar to that of Fig. 2 during pouring of water from the water 

kettle. 

Fig. 4 is a view similar to those of Figs. 2 and 3 during returning of the water 
kettle to an upright position after pouring, 
5 Fig. 5 is a perspective view of a filter/scale catcher element of the water kettle 

of Figs. 1 to 4 during rinsing, 

Fig. 6 is a perspective view of the filter/scale catcher element of Fig. 5 in an 
upside-down position compared with the position shown in Fig. 5, 

Fig. 7 is a cut-out cross-sectional lateral view of a water kettle in a second 
1 0 embodiment of the invention. 

Fig. 8 is a cut-out cross-sectional lateral view of a water kettle in a third 
embodiment of the invention. 

Fig. 9 is a diagrammatic cross-sectional lateral view of a lower portion of a 
water kettle in a fourth embodiment of the invention, and 
1 5 Fig. 1 0 is a diagrammatic cross-sectional lateral view of a portion of a water 

kettle in the fourth embodiment of the invention. 



The invention will be explained in detail first with reference to the water kettle 
and components thereof depicted in Figs. 1 to 6. 

This water kettle has a receptacle 1 with an inner space 2 for accommodating 
water 3 therein. The receptacle 1 further has a pouring spout 4 which is in communication 
with the inner space 2 and with the surroundings of the receptacle 1 . 

The receptacle 1 fiirther has a lid 5, a handle 6, and a diagrammatically 
depicted heater element 7. Although the water kettle in this example is fitted with a heater 
element, the proposed principle may be equally well applied to a water kettle designed for co- 
operating with an external heat source, such as a burner of a gas stove or an electric hot plate, 
or an external power source such as an induction field. 

As is evident from Fig. 3, water 3 can be poured in an outward direction from 
the inner space 2 of the receptacle 1 through the pouring spout 4. 

In this example, a filter 8 for filtering water 3 flowing in the outward direction 
is present in the inner space 2 (see Fig. 3). This filter, however, may also be in an alternative 
location, for example incorporated in the lid or in the pouring spout. 
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In the pouring position (Fig. 3), a particle catcher 9 for catching particles such 
as loose grains or flakes of scale from the water 3 is situated in the kettle upstream of the 
filter 8. When the kettle is in an upright position, with the bottom 10 down (Figs. 1 and 2), 
the particle catcher 9 lies below the filter 8. The particles to be caught firom the water may 
also be of a different kind, such as tea leaf fragments if the kettle is used for making tea, or 
particles present in the water introduced into the kettle, such as rust firom the water mains. 
The particle catcher 9 has an inlet 1 1 which faces upwards when the kettle is in an upright 
position for catching particles descending in the region of the filter. 

During use, the kettle may be filled through the pouring spout 4 as is shown in 
1 0 Fig. 1 or through a top of tiie receptacle 1 which is closed off with the lid 5 in the drawing. It 
is also possible to provide the kettle with a special fill inlet through which the kettle can be 
filled and which issues preferably upstream of the filter. 

After the kettle has been filled with the desired quantity of water 3, the heater 
element 7 is switched on and the water 3 in the kettle is heated. A circulation then arises in 
15 the water driven by convection, as shown in Fig. 3 with the arrows in the inner space 2 and 
below the surface of the water 3. This circulation is directed upwards in the center of the 
inner space 2 and downwards in outer regions of the inner space 2 of the receptacle 1. Since 
the inlet 1 1 of the particle catcher 9 faces upwards, particles 13 descending in the region of 
the particle catcher will be caught by the particle catcher. The particles in general show a 
20 tendency to sink in the absence of any flow and accordingly remain inside the particle catcher 
with the upward opening after heating of the water has been completed. These advantageous 
effects are indeed also obtained if the water kettle is not provided with an outlet filter. To 
catch also any scale not yet deposited fi-om the water, a scale deposit attracting element such 
as an element 12 of stainless steel wire gauze (depicted diagrammatically in Fig. 1 only) may 
25 be accommodated in the particle catcher 9. Such an element 12 can also counteract the escape 
of trapped particles from the particle catcher. 

During pouring of water fi-om the kettle, as shown in Fig. 3, loose particles 14 
which have not been caught by the particle catcher 9 during boiling are held back by the filter 
8. The water kettie is gradually tilted fiarther as indicated with an arrow 17. The particles 
30 accimiulate in firont of the gauze 15 of the filter 8, which gauze is present in the filter 

passages 16 of the filter 8. The water 3 then flows approximately as indicated with arrows in 
the water 3. 

When the kettle is filled again after that, for example through the pouring 
spout 4 as indicated in Fig. 1, the particles collected in front of the passages 16 are washed 
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off the filter and enter the particle catcher at least for a major portion through the inlet 1 1 . It 
is prevented thereby that the quantity of loose particles in the inner space 2 rises continually. 
A build-up of scale deposits and a choking-up of the filter are thus counteracted. The 
particles collected in fi-ont of the filter gauze 15 are also detached fi-om the filter gauze 15 for 
the major part and sink down when they come below the water surface also if the kettle is 
filled not through the pouring spout but through the open top of the inner space 2. The 
particles then descend at least for a major portion into the particle catcher 9 through the inlet 
11. 

If only a portion of the water has been poured fi-om the kettle, an effect arises 
upon straightening of the kettle - as indicated with arrow 18 in Fig. 4 - that the water level in 
the iimer space 2 drops quickly at the side of the filter 8 and in the pouring spout 4. Water 
moves down in the filter region during this, as indicated with the arrows. This water 
movement also causes a loosening of particles 14 which have collected in front of the filter 
gauze 15, and these particles again sink for a major portion also in this situation and are 
caught in the particle catcher 9 through the inlet 1 1 . 

It is advantageous for guiding descending particles towards the inlet 1 1 of the 
particle catcher 9 that the inlet 11 of the particle catcher 9 is positioned such that a passage of 
particles between the filter 8 and the inlet 1 1 is prevented. This is achieved in the water kettle 
in the present example in that the particle catcher 9 is directly joined to the filter 8 along its 
side situated next to the filter 8. Counteracting the passage of particles between the inlet of 
the particle catching and the filter, however, may also be achieved in an alternative manner. 
Thus, for example, the inlet may directly merge into the filter at the side of the filter. It is also 
possible to provide that the edge of the inlet at the filter side directly merges into a wall 
extending in downward direction firom tiie filter, which wall then serves as a guide for the 
particles. 

It is furthermore advantageous for catching as large a proportion as possible of 
the particles descending from the filter that the width of the inlet 1 1 of the particle catcher 9 
is greater than the total width of the filter passage 16. The total width of the filter passage 16 
in this example is defined by the uppermost one of the passages 16, i.e. the one which has the 
greatest vddth. It is also possible, however, that the total filter passage is formed by several 
passages which overlap, seen from above, or which are situated next to one another. In that 
case the greatest width occupied by the passages as a whole is the total width of the filter 
passage, and the inlet of the particle catcher should preferably be wider than this total width. 
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The water kettle in the embodiment shown in Figs. 1 to 6 is further provided 
with three guides 19 which are situated inward of the filter 8 and which are present above the 
inlet 1 1 of the particle catcher 9, at least with the water kettle in the upright position as 
depicted in Figs. 1 and 2. These guides 19 guide water currents in the region of the filter 
5 during filling, during circulation owing to convection, and during the flow-back of water 

when a not completely emptied water kettle is straightened again, such that a major portion of 
the particles will reach the inlet 11 of the particle catcher 9. It is alternatively possible, 
however, to use a water kettle with a particle catcher provided with an upwardly directed 
inlet without guides. 

1 0 The filter is fiirthermore provided with transverse walls 20 which extend in 

horizontal direction below a passage 16 each time. These transverse walls hamper a 
displacement of loose particles 14 from the inlet 1 1 of the particle catcher 9 during pouring 
(see Fig. 3). Since the loose particles 14 tend to remain closer to the inlet 1 1 thanks to these 
walls 20, the risk that they will end up outside the particle catcher 9 during descending or 

15 washing down from the filter 8 is Hmited. These walls thus also have a positive influence on 
the proportion of the particles which are caught in the particle catcher 9. 

In this embodiment of the water kettle, the guides are particularly effective 
because they are constructed as guiding blades 19 which extend obliquely towards the filter 8 
from top to bottom when the water kettle is in the upright position. This orientation of the 

20 guiding blades ensures that downward water flows in the region of the filter 8 are 

concentrated closely along the filter 8. This in its turn increases the probability that loose 
particles suspended in said water flows will enter tihe inlet 1 1 of the particle catcher 9 and 
will be trapped in the particle catcher 9. 

The effect of concentration of downward water flows in a region closely 

25 behind the filter 8 is spread over the height of the filter because several individual guiding 
blades 19 situated one above the other are provided, while still the water 3 can easily pass the 
guides 19 during pouring. 

To facilitate emptying and cleaning of the particle catcher 9 and cleaning of 
the filter gauze 15, the filter 8 and the particle catcher 9 form part of an assembly 21 which 

30 can be taken firom the receptacle 1 . In addition, a wall portion 22 of the particle catcher 9 is 
displaceable with respect to the filter 8 in that a passage 23 is provided in the particle catcher 
9 in addition to the inlet 11. The scale deposit attracting element 12, if mounted, may also be 
replaced through this passage 23. As is illustrated in Fig. 5, the assembly 21 with the filter 8 
and the particle catcher 9 may be rinsed and cleaned under a tap in a simple maimer. 
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Access to the particle catcher 9 is realized in a simple manner in the assembly 
of Figs. 5 and 6 in that the movable wall portion 22 of the particle catcher can be shifted 
with respect to the filter 8. The operational state of the wall portion 22 is indicated in Fig. 6 
with dash-dot lines 22'. 

5 The fixation of the assembly 21 in the inner space 2 is not depicted, but it may 

be realized, for example, in the form of snap projections or in tiie form of a guiding profile as 
is known per se firom Canadian patent application 2 287 127. 

In the embodiment of the kettle shown in Fig. 7, the guiding blades 49 are of a 
movable construction so tiiat they lie against the filter 38 during pouring of water, thus 
1 0 preventing a movement of particles away from the particle catcher 39 during pouring of 
water from the kettle in a particularly effective mmuier. Furthermore, the particle catcher 39 
is provided with a filter gauze 5 1 through which water can flow downwards and inwards 
from the particle catcher 39. This latter possibility has the advantage that a strong water flow 
into the particle catcher 39 is possible. Particles present in this flow are conducted to the 
'2" 1 5 particle catcher 39 in a particularly effective manner and stopped by the filter gauze 5 1 there. 

In a second alternative embodiment of the kettle as shown in Fig. 8, a single 
guide 79 situated inwards of the filter 68 is provided. This guide is constructed as a plate with 
passages 82 which are so large (for example 3 to 5 mm in diameter) that particles can easily 
H pass through them. The particle catcher 69 is provided with a filter gaxize 81 . Such a plate 79 
20 forms a simple construction and hampers water flows from the region of the filter 68 to 

portions of the inner space 2 situated farther inwards other than through the particle catcher 
69. The passages 82 in the plate may show a downward tendency towards the filter, if so 
desired, and are provided with screenings so as to counteract inward water flows through the 
passages 82. 

25 This water kettle has a lid 65 which is provided with a recess 85 through 

which the assembly 71 of the particle catcher and the filter can be taken out. This recess 85 is 
substantially filled up in the operational state by an upper portion of the assembly 71 in this 
example so as to close off an upper side of the ketde. The pouring spout is left free thereby so 
as to render it possible to pour water from the kettle. The assembly 71 may be taken from the 

30 kettle without opening the lid, which fiirther enhances the ease of operation. In particular, it is 
direcfly visible to the user in this manner at the outside of the appliance which component is 
to be taken out for removing the filter. If so desired, instructions may be provided on the 
upper side of the kettle relating to a periodic cleaning of the particle catcher 69 and the filter 
68, in which instructions direct reference may be made to the assembly 71. 
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To render it visible whether the particle catcher is full, a transparent window 
86 is provided in the wall of the kettle, and a recess 87 closely adjoining said window 86 is 
provided in the particle catcher, serving as a peephole through which the interior of the 
particle catcher 69 can be inspected. This renders it possible to observe the degree to which 
the particle catcher 69 is filled with trapped particles in a simple manner. 

A housing 118 defining an upside-down J-shaped channel 1 19 is provided in 
the embodiment of the water kettle shown in Fig. 9. A heater element 97 is provided in a 
lower portion of this channel 118, generating a convection flow indicated with an arrow 
during operation. This convection flow is forced in downward direction in the region of the 
particle catcher 99 by the J-shape of the channel 119, with the result that the flow enters the 
inlet 101 of the particle catcher 69 mainly with a downward movement component and 
traverses the particle catcher 69. 

Fig. 10 shows an embodiment of a water kettle according to the invention in 
which the guides 139 and the particle catchers 129 are integrated, while the guides 139 are 
situated parallel to one another and above one another. The particle catchers 129 are formed 
in this case by central portions of the guides 139, which are V-shaped in this example. The 
guides 139 form channels 149 which extend first in downward and then in upward direction, 
viewed from the interior to the exterior. The convection flow during heating of the water is 
downward between the guides 139 and the wall of the receptacle 121 and is augmented by a 
convection flow in upward direction from the center of the kettle which subsequently flows 
from the inside to the outside between the guides 139. Particles 133 descend in the outer 
bends of the channels 149 during this, where the flow is comparatively weak. 

The inlets 131 of these particle catchers also face upwards, so that the 
particles, which usually will have a somewhat higher specific gravity than water, will again 
remain in the particle catchers when the convection flow stops after heating of the water 123 
in the receptacle 121 has been stopped. 

It is also possible in this case to construct the portions of the guides 139 
pointing upwards from a central portion of the guides 139 in outward direction wholly or 
partly from a gauze material which is sufficiently fine for stopping the particles to be caught. 
The efficiency of the particle catchers 129 can be fijrther enhanced thereby. 



